Expression of matrix metalloproteinase -2, -9 and tissue inhibitors of metalloproteinase -1, -2, -3 mRNAs in rat uterus during early pregnancy.
Zymography and in situ hybridizition were used to investigate matrix metalloproteinase-2, -9 (MMP-2, -9) activities, and expression of mRNAs for MMP-2, -9 and tissue inhibitors of matrix metalloproteinases (TIMP-1, -2, -3) in the rat uterus during early pregnancy (day 1-7). The zymography results showed two forms of MMP-2 (64 and 67 kDa) in the rat uteri during early pregnancy. The 64-kDa MMP-2 activity was the highest on day 2 (P < 0.01) and higher on day 5 and 6 (P < 0.05). The 67-kDa MMP-2 activity reached the highest on day 5 and 6 (P < 0.01). The 64-kDa MMP-2 activity at the implantation sites was higher than those at interimplantation sites (P < 0.05). Furthermore, the 67 kDa MMP-2 can be converted to 64 kDa forms by incubation with p-aminophenylmercuric acetate (APMA) and trypsin in vitro. The 92-kDa MMP-9 activity was only detected on day 5 and 6 of pregnancy (P < 0.01). In situ hybridization showed that on day 1-4 of pregnancy, both MMP-2 and TIMP-2 mRNAs were evidently localized in the basal stromal cells. On day 5, MMP-2 mRNA signals were decreased in the basal stromal cells and mRNA for TIMP-2 was expressed in the epithelial cells and subepithelial stromal cells. The mRNAs for MMP-9, TIMP-1, and -3 were mainly expressed in epithelial cells on day 1-5. At the implantation site on day 6, the mRNAs for MMP-2, -9, TIMP-1, -2, and -3 were highly expressed in the primary decidual zone surrounding the implanting embryo, and in the whole decidualized stromal cells (the primary and secondary decidual zones) at the implantation site on day 7. The intensities of mRNAs for the TIMPs in decidualized stromal cells at the implantation site on day 6 and 7 were stronger than those for the MMPs. The weak mRNAs for MMP-2, -9, TIMP-1, and -3 but not TIMP-2 were also observed in the ectoplacental cone/trophoblastic cells of the implanting embryos. However, at the interimplantation sites on day 6 and 7, MMP-2, -9, TIMP-1, -2, and -3 mRNAs were weakly expressed in the epithelial cells, subepithelial stromal cells, and myometrium. The results suggested that the implanting rat embryo strongly induced MMP-2 and -9 proteins and gene expression for decidulization and embryo invasion, which were strictly controlled and balanced by the simultaneous expression of TIMP-1, -2 and -3.